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(57) ABSTRACT 

A self-locking mechanism usable in conjunction With a 
printed circuit assembly (PCA). The self-locking mecha 
nism generally comprises a central actuator, a pair of sliding 
members on either side of the actuator and one rotating lock 
member associated With each sliding member. The actuator, 
sliding members and rotating members preferably are 
mounted to a top edge of a vertically-mounted circuit board 
thereby forming the printed circuit assembly. The printed 
circuit assembly can only be removed from its host system 
after the actuator is turned to an unlocked position and then 
the sliding members are slid toWard the actuator thereby 
causing the rotating lock members to disengage from their 
locked position. Turning the actuator also causes a signal to 
be asserted to the host system to disable poWer to the PCA. 
Upon installing the PCA, no poWer is provided to the PCA 
until it has been fully installed and the actuator locked. 

9 Claims, 6 Drawing Sheets 
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FIG.5 
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SELF-LOCKING MECHANISM FOR A HOT 
PLUGGABLE PRINTED CIRCUIT BOARD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This is a continuation of, and claims priority to, copend 
ing application Ser. No. 10/178,986, ?led Jun. 25, 2002, 
Which claims priority to a provisional application entitled 
“Advanced Memory Protection,” Ser. No. 60/377,863, ?led 
May 3, 2002, and Which are hereby incorporated by refer 
ence herein. 

STATEMENT REGARDING FEDERALLY 

SPONSORED RESEARCH OR DEVELOPMENT 

Not applicable. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to a locking 

mechanism for a printed circuit assembly (“PCA”). More 
particularly, the invention relates to a self-locking mecha 
nism for a PCA and, more particularly still, to a self-locking 
mechanism for a hot pluggable PCA that prevents a person 
from removing the PCAbefore the system in Which the PCA 
is installed to have a chance to ?rst poWer doWn the board. 

2. Background of the Invention 
Computers and other types of electronic systems typically 

have one or more circuit boards in addition to a system 
board. Each circuit includes electronics and performs a 
desired function. Examples of circuit boards in a computer 
system include memory cards, sound cards, and graphics 
cards. Such boards are often referred to as printed circuit 
assemblies (“PCAs”) and that term is used in this disclosure 
to refer to any type or variation of circuit card usable in an 
electronic system. 
More recently, “hot plug” PCAs and other devices have 

been introduced. Ahot plug PCA is a circuit card that can be 
installed in, or removed from, a computer system While the 
computer system is poWered on and operational. Thus, if a 
PCA fails, that PCA can be removed and a neW PCA 
installed Without having to shut doWn and then reboot the 
system. Because poWering doWn and rebooting the system is 
not necessary With hot plug-capable PCAs, maintenance 
activities can occur much faster With much less of an impact 
on system operation. This is particularly bene?cial in mis 
sion critical systems (e. g., banks, Internet Service Providers) 
that can ill afford to have any doWn time. 

Implementing a hot plug capability in a computer system 
is not a trivial task and generally requires addressing a 
number of issues. For instance, the host computer in general 
may store data or transmit commands to the PCA. It is not 
desirable to disconnect the PCA from the computer While 
data is being Written to the PCA. OtherWise, the data may be 
lost. Also, it is not desirable to pull the PCA out of the 
system, or insert it in the system While live voltages are 
being provided to the PCA. One Way that this issue has been 
addressed to provide a sWitch in the system that, When 
activated, poWers doWn the PCA. Once poWered doWn, the 
PCA then can be removed. The problem With this approach 
is that nothing prevents a user from pulling out the PCA 
before activating the sWitch. A better solution is needed. 

BRIEF SUMMARY OF THE INVENTION 

The problems noted above are solved in large part by a 
self-locking mechanism usable in conjunction With a printed 
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2 
circuit assembly. The self-locking mechanism generally 
comprises a central actuator, a pair of sliding members on 
either side of the actuator and one rotating lock member 
associated With each sliding member. The actuator, sliding 
members and rotating members preferably are mounted to a 
top edge of a vertically-mounted circuit board thereby 
forming the printed circuit assembly. 

In accordance With the preferred embodiment of the 
invention, the printed circuit assembly cannot be removed 
from the electronic system in Which it is mounted unless the 
self-locking mechanism is unlocked. To unlock the 
mechanism, the central actuator is turned to an unlocked 
position. The actuator includes a pair of cam surfaces Which, 
While in the locked position, engage corresponding surfaces 
of the sliding members thereby preventing the sliding mem 
bers from being slid. Rotating the actuator to the unlocked 
position causes an electrical signal to be asserted to the 
electronic system so that the system can take Whatever steps 
are necessary to disable communications to and poWer doWn 
the electronics on the printed circuit assembly. Once the 
actuator is turned to the unlocked position, the sliding 
members then can be slid toWard the actuator. The sliding 
members have non-?at (e.g., curved) tip portions Which 
engage corresponding non-?at surfaces of the rotating lock 
members. Sliding the sliding members causes the sliding 
members to push up on the rotating members thereby 
rotating the rotating members toWards an unlocked position. 
The user can then grab the rotating lock members and pull 
up to remove the printed circuit assembly from its electronic 
system. Further, upon installing the PCA into the system, no 
poWer is provided to the PCA until the PCA has been fully 
installed and the actuator turned to the locked position. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a detailed description of the preferred embodiments of 
the invention, reference Will noW be made to the accompa 
nying draWings in Which: 

FIG. 1 shoWs an isometric vieW preferred embodiment of 
a self-locking mechanism usable in conjunction With a 
printed circuit assembly (PCA); 

FIG. 2 shoWs a top vieW of the self-locking mechanism in 
the locked position; 

FIG. 3 shoWs an isometric vieW of the self-locking 
mechanism in the unlocked position; 

FIG. 4 shoWs a back vieW of the self-locking mechanism 
in the locked position; 

FIG. 5 shoWs a back vieW of the self-locking mechanism 
in the unlocked position; and 

FIG. 6 shoWs a top vieW of the self-locking mechanism in 
the unlocked position. 

NOTATION AND NOMENCLATURE 

Certain terms are used throughout the folloWing descrip 
tion and claims to refer to particular system components. As 
one skilled in the art Will appreciate, computer companies 
may refer to a component by different names. This document 
does not intend to distinguish betWeen components that 
differ in name but not function. In the folloWing discussion 
and in the claims, the terms “including” and “comprising” 
are used in an open-ended fashion, and thus should be 
interpreted to mean “including, but not limited to . . . ;” Also, 

the term “couple” or “couples” is intended to mean either an 
indirect or direct electrical connection. Thus, if a ?rst device 
couples to a second device, that connection may be through 
a direct electrical connection, or through an indirect elec 
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trical connection via other devices and connections. Unless 
otherWise stated, the term “hot plug” refers to installing 
and/or removing an electronic device (e.g., a PCA) from an 
electronic system (e.g., a computer) While the system is 
poWered on. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring noW to FIG. 1, a printed circuit assembly 
(“PCA”) 40 is shoWn in accordance With a preferred 
embodiment of the invention. PCA 40 generally includes a 
circuit board 42 on Which electronic components 43 are 
mounted. Such components 43 may include memory mod 
ules (e.g., dual in-line memory modules) and/or other types 
of components. The circuit board 42 is preferably rectan 
gular in shape, although the shape is generally irrelevant, 
and includes side edges 45 and a bottom edge 47 on Which 
an edge electrical connector 51 is formed. The PCA 40 can 
be installed into an electronic system (e.g., a computer 
system such as a server). The host system (not shoWn) in 
Which the PCA is installed preferably includes a pair of 
sliders that receive the circuit board edges 45 as the PCA is 
moved in a doWnWard vertical direction V. As such, the PCA 
is vertically mounted in its host system, although the PCA 
can be readily con?gured for other mounting orientations. 
The edge connector 51 then mates With a corresponding 
electrical socket on a host system board in the system 
thereby establishing electrical contact betWeen the PCA 40 
and its host system. 

Referring still to FIG. 1, the PCA 40 also includes a 
self-locking mechanism 44 Which includes a center locking 
actuator 46 disposed betWeen tWo side locking members 48. 
Self-locking mechanism 44 is ?xedly mated With a top 
surface of the circuit board 45 by screWs or other types of 
fastener arrangements. Referring noW to FIGS. 1, 2 and 3, 
the center locking actuator 46 comprises a gripping member 
52 that a user can grip to thereby rotate the actuator betWeen 
the locked position shoWn in FIGS. 1 and 2 and an unlocked 
position as shoWn in FIG. 3. The actuator 46 also includes 
a pair of cam surfaces 54. Each side locking members 48 
preferably comprise tWo pieces—a sliding member 56 and a 
rotating lock member 60 (shoWn best in FIG. 3). 

The sliding member 56 comprises a protruding portion 58 
at the end nearest the locking actuator 46. The protruding 
portions 58 function to contact cam surfaces 54 to prevent 
the sliding members 56 from moving from their locked 
position as shoWn in FIGS. 1 and 2. When locking actuator 
46 is rotated in a counter-clockWise direction to the open 
position (FIG. 3), the cam surfaces 54 move out of the Way 
of the protruding portions 58 thereby permitting the sliding 
members 56 to be moved along the horiZontal H aXis toWard 
the locking actuator 46. This position is also shoWn in FIG. 
6 Which illustrates that protruding portions 58 of the sliding 
members 56 can move toWard actuator 46 Without being 
impeded by cams 54. Although not speci?cally shoWn, the 
sliding members 56 include springs Which operate to push 
the sliding members toWards the outer edges 45 of the PCA 
thereby tending to keep the mechanism 44 in a locked state. 
This horiZontal sliding motion can be performed by a person 
pushing ?nger contacts 64 in toWards the locking actuator 
46. Finger contacts preferably include arroWs 66 indicating 
the direction of travel Which are made from raised lines 
thereby increasing the gripability of the ?nger contacts 64 by 
a person. Finger contacts may also include a vertically 
oriented ?n 68 to facilitate moving the sliding members 56 
toWards the center locking actuator 46. 

Referring noW to FIG. 4, a back vieW of PCA 40 illus 
trates the interaction betWeen sliding member 56 and rotat 
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4 
ing lock member 60. The outer portion of sliding member 56 
includes a curved tip 72 as shoWn Which generally presses 
against a correspondingly shaped surface 74 formed in the 
underside of the rotating lock member 60. As the sliding 
member 56 is moved laterally With respect to the rotating 
member 60, the curved and raised tip 72 of the sliding 
member presses upWard against the curved surface 74 
thereby pressing upWard on rotating lock member 60. This 
upWard pressure on the rotating members is large enough to 
overcome the friction force betWeen the edge connector 51 
and its mating socket (not shoWn). As such, the rotating 
members 60 rotate as shoWn in FIG. 3 lifting the PCA 
enough so that the user can then grip the rotating members 
60 in ?nger portions 62 and pull the PCA all of the Way out 
of the electronic system in Which it Was installed. 
As is shoWn best in FIG. 4, rotating lock members 60 

include locking cams 75 formed or otherWise attached to 
their edges on the opposite side of rotation from rotation 
point 76. These locking cams 75 contact corresponding 
surfaces in the electronic system in Which PCA 40 is 
installed to lock the PCA 40 in place. As shoWn in FIG. 5, 
rotating the lock members 60 upWard causes the locking 
cam surfaces 75 to rotate doWnWard. The dimensions of the 
cams 75 are designed so that they move inWard enough 
When the lock members 60 are rotated upWard to release 
from their lock positions in the electronic system and permit 
the PCA card to moved up and out of the system. 

Installing the PCA 40 in its host system is generally the 
reverse of removing it as described above. With the rotating 
lock members 60 in the generally open position (FIG. 3) and 
the center actuator 46 in the unlocked (FIG. 6), the PCA is 
slid into place into the system until the edge connector 51 
generally touches the socket to Which it is to mate. The user 
then pushes doWn on the rotating lock members 60. As the 
rotating lock members 60 are pushed doWn toWard their 
locked state and generally ?ush With the top surface of the 
self-locking mechanism 44, the curved tips 72 of the sliding 
members 56 engage their corresponding curved surfaces 74 
of the rotating lock members 60. The contact betWeen 
curved tips 72 and surfaces 74 and the springs mentioned 
above tending to push outWard on the sliding members 60 
cause the locking mechanism 44 to effectively lock itself, 
hence the name “self-locking mechanism.” 
The center actuator 46 also includes, or is coupled to, 

electrical conductors Which assert a signal to electronics in 
the host system When the actuator is turned from the locked 
to the unlocked position, and vice versa. The signal informs 
the host system if the user desires to remove the PCA or if 
the user has installed a PCA. If the user is removing the 
PCA, the signal causes the host system to poWer doWn the 
PCA, so that the user can remove the PCA Without damaging 
any electronics or causing data errors. If the user is installing 
the PCA, the signal causes the host system to enable poWer 
to the PCA and begin using the PCA in accordance With its 
normal function (e.g., memory board). 

Thus, as described the PCA includes a self-locking 
mechanism that prevents a user from removing the PCA 
before the host system has had a chance to cease data 
communications to the PCA and poWer it doWn. The mecha 
nism also is easy to use to remove and install a PCA 
requiring relatively little effort on the part of the user. The 
mechanism locks the PCA in place as the PCA is mated With 
the host system by the user. Further, the mechanism advan 
tageously requires no tools or loose fasteners to remove or 
install the PCA. 
The above discussion is meant to be illustrative of the 

principles and various embodiments of the present inven 
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tion. Numerous variations and modi?cations Will become 
apparent to those skilled in the art once the above disclosure 
is fully appreciated. It is intended that the following claims 
be interpreted to embrace all such variations and modi?ca 
tions. 
What is claimed is: 
1. Alocking mechanism adapted to lock a printed circuit 

assembly in place, comprising: 
a plurality of sliding members adapted to slide along a 

surface of the printed circuit assembly; 
a plurality of rotating members, each rotating member 

adapted to engage a sliding member; and 
an actuator rotatable to lock and unlock the sliding 
members, and When rotated to lock the sliding 
members, the actuator is adapted to prevent the sliding 
members from sliding along the surface of the printed 
circuit assembly. 

2. The locking mechanism of claim 1 Wherein said 
actuator includes a plurality of locking surfaces, Wherein 
When the actuator is rotated to lock the sliding members, 
each locking surface contacts a corresponding surface of a 
sliding member. 

3. The locking mechanism of claim 1 Wherein said sliding 
members are adapted to slide toWard the actuator When the 
actuator is rotated to unlock the sliding members. 

4. The locking mechanism of claim 1 Wherein, When the 
sliding members are slid toWard the actuator to permit the 
rotating members to be rotated, said rotating members cause 
the printed circuit assembly to be ejected from an electronic 
system When said rotating members are rotated. 

5. A printed circuit assembly (PCA), comprising: 
a circuit board having a top edge; and 

a self-locking mechanism located on said top edge and 
locking said PCA in an electronic system and permit 

15 

25 

6 
ting said PCA to be removed from said electronic 
system, the self-locking mechanism comprising: 
a plurality of sliding members; 
a plurality of rotating members, each rotating member 

adapted to engage a sliding member, and 
an actuator rotatable to lock and unlock the sliding 
members, and When rotated to lock the sliding 
members, the actuator prevents the sliding members 
from sliding along the top edge. 

6. The PCA of claim 5 Wherein said actuator includes a 
plurality of locking surfaces, each locking surface adapted to 
contact a corresponding surface of a sliding member thereby 
preventing said sliding members from being slid along the 
top edge. 

7. The PCA of claim 5 Wherein said rotating members are 
locked in place until said actuator is turned and said sliding 
members are slid toWard said actuator along the top edge. 

8. A printed circuit assembly (PCA), comprising: 
a circuit board having a top edge; and 

a self-locking mechanism located on said top edge and 
locking said PCA in an electronic system and permit 
ting said PCA to be removed from said electronic 
system, the self-locking mechanism comprising: 
a plurality of sliding members adapted to slide along a 

top edge of the circuit board; 
a plurality of rotating members, each rotating member 

adapted to engage a sliding member; and 
means for locking and unlocking the sliding members. 

9. The PCA of claim 8 Wherein said means for locking and 
unlocking the sliding members comprises means for engag 
ing a surface of each of the sliding members. 

* * * * * 


